Introduction
Transplant recipients receive immunosuppression, have defects in cell-mediated immunity, and are susceptible to infections with intracellular microorganisms such as toxoplasmosis, herpes virus, and fungal species. 1 An intact T lymphocyte-macrophage system is necessary to eradicate these infections. Induction therapy with antilymphocyte antibodies or high-dose corticosteroids for allograft rejection adds an additional defect to humoral immunity. 1, 2 Zygomycosis (mucormycosis) is an invasive opportunistic fungal infection. Diabetes mellitus, immunodeficiency, neutropenia, and malignancy are the main underlying conditions.
Mucormycosis may appear in different clinical forms, that is, rhino-cerebral, pulmonary, disseminated, gastrointestinal, and cutaneous. 3 Use of immunosuppressive drugs obscure typical signs of infection. In transplant patients, diagnosis of this opportunistic infection is difficult. 4, 5 Here, we present a histopathologically proven case of rhinomaxillary mucormycosis in a renal transplant recipient who presented with bloody nasal discharge. The patient was treated successfully.
Case Report
A 42-year-old man underwent a renal transplant from a brain-deceased donor in 2009. The postoperative course was uneventful. In June 2011, the patient was admitted to our center for headache and bloody nasal discharge. He did not have any risk factors such as diabetes mellitus, intravenous drug abuse, blood transfusion, neutropenia, or prior systemic/local infections.
Immunosuppression protocol consisted of tacrolimus and mycophenolate mofetil. No abnormalities were found on an initial physical examination. Visual acuity, optic discs, and pupillary reaction were normal. Graft function was stable with a serum creatinine concentration of 159.12 μmol/L. The trough level of tacrolimus was 12.1 ng/L.
Water's view revealed diffuse radiopacity over the left maxillary antrum extending into the left nasal cavity. A computed tomography scan revealed left maxillary sinus opacification. A nasal endoscopy was performed, and an unusual mass under the middle concha with mucosal necrosis was revealed. Specimens of the paranasal sinus mucosa were sampled. Pathologic examination showed diffuse necrosis; thrombotic blood vessels with large, nonseptated fungal hyphae suggestive of mucormycosis ( Figure 1A , 1B), as later confirmed by mycological culture. Medical treatment with intravenous conventional amphotericin B deoxycholate (1.5 mg/kg/d) was initiated. The patient underwent extensive endoscopic surgical debridement of the maxillary sinus. The immunosuppressive regimen was not reduced during hospitalization. A rise in serum creatinine level (176.80 μmol/L) after amphotericin B infusion developed. Liposomal amphotericin B with a lesser cytotoxic effect was the best choice for substitution, but unfortunately was not available. Therefore, the amphotericin B deoxycholate with a lower dosage was continued until complete resolution of infection. The fungal involvement was controlled and its extension fully stopped.
Discussion
Mucormycosis is a fungal infection owing to organisms in the order Mucorales and belonging to the general class of Zygomycetes. It is the third most-common invasive, fungal infection; after aspergillosis and candidiasis. It is usually found in soil, bread molds, decayed fruits, and vegetables, and also can be cultured from the nasal cavity, the throat, the oral cavity, and the stools of healthy patients. Everybody is exposed to this infection and inhales the spores; the nasal ciliary system transports these spores down in the pharynx where it is finally cleared in the gastrointestinal tract. The spores inhaled by the lungs are cleared by the phagocytes. 6 In immunocompromised hosts, the infection begins in the middle and inferior nasal turbinates. From the nasal cavity, the infection spreads to the paranasal sinus and retro-orbital region via direct extension or local vasculature (rhinomaxillary mucormycosis). The fungus also spreads to the brain through the cribriform plate (rhinocerebral mucormycosis). 7, 8 Rhinomaxillary is a localized form but without appropriate treatment, rhinocerebral mucormycosis may be develop. 7, 8 The major risk factors for mucormycosis are hematologic malignancy, neutropenia, pharmacologic immunosuppression, chemotherapy and corticosteroid therapy, diabetes mellitus (types 1 and 2), burns, penetrating trauma, and malnutrition. 2, 3, 6 Because it is rare in transplant patients, a high index of suspicion is required. The diagnosis is based on history, clinical examination, radiologic findings, and tissue biopsy. 2 Typical histologic hallmarks in hematoxylineosin staining are wide, ribbonlike aseptate hyphae, with wide-angle branching within necrotic material. 2 Invasion of the blood vessels, thrombosis with multiple infarctions, and hemorrhages are other important histologic findings of mucormycosis. 2, 3, [7] [8] [9] [10] A fungal stain (eg, Gomori methenamine silver) also is helpful if the fungus is not easily found. 1, 9, 11 In immunocompromised patients, these pathologic changes are usually associated with minimal inflammatory response. 9, 11, 12 Patients are usually treated with amphotericin B deoxycholate. However, the major toxicities associated with amphotericin B are nephrotoxicity and infusion-related events (chills and fever). 13, 14 The liposomal amphotericin B is less nephrotoxic, with comparable effectiveness relative to amphotericin B deoxycholate. The lipid products might be advantageous, because higher doses per unit body weight can be used while preserving renal function. These products are usually recommended in patients who are refractory to, or intolerant of, commercial amphotericin B deoxycholate. 14, 15 Because amphotericin B cannot distribute itself through necrotic tissues, local debridement of infected structures is necessary. 15 Our patient was a kidney allograft recipient with a predisposing factor of immunosuppression. He was treated with amphotericin B and aggressive surgical debridement. The outcome was excellent with survival of the patient and the graft.
The high index of suspicion and aggressive surgical treatment is crucial for early diagnosis with good outcomes. Suspicion index can be increased through recognition and understanding of the differential patterns of clinical presentation. Treating a patient's underlying medical condition, rapid correction of metabolic abnormalities and reducing immunosuppression, if feasible, are essential for successful treatment. 16 There are few reports of survival in cases of mucormycosis affecting kidney transplant recipients. [17] [18] [19] [20] [21] In a review of 106 cases, the overall mortality was 49%, and the rhino-sino-orbital disease had the best prognosis. In another study, the lowest mortality rate 1 was reported in cutaneous mucormycosis (16%), rhinocerebral (67%), pulmonary (83%), gastrointestinal, and the disseminated form was associated with 100% mortality rate. 1 Einollahi and associates reported that rhinocerebral type was the most-common form of disease, followed by pulmonary in kidney transplant recipients. The overall mortality rate was 52%. The mortality rate was 100% in recipients with pulmonary infection and low (30.8%) in the rhino-cerebral form of disease. 22 Data from the Transplant Associated Infection Surveillance Network showed that among 1063 solid-organ transplant recipients, mucormycosis represented 2% of invasive fungal infections. 1 In solid-organ transplant recipients, dissemination to distant organs seems occur more frequently after rejection and its treatment. 1, 16 In conclusion, opportunistic fungal infections should be suspected in transplanted recipients. The short interval between demonstration of the primary limited clinical findings and the invasive surgicalmedical treatment reduces the risk of mortality and morbidity.
